Parents' decisions about whether to breastfeed their infant, and when to introduce complementary foods, are important public health issues. Breastfeeding has beneficial health effects and is widely promoted. Leaflets and magazine articles on infant feeding were collected in 2005, in five European countries (England, Finland, Germany, Hungary, Spain), and screened for statements that link feeding behaviours to infant health outcomes. A total of 127 leaflets contained 512 statements (0.38 / published page). Magazines contained approximately 1 article / month. Health outcomes were more intensively covered in England and Germany. Most statements referred to short term health implications. Lack of scientific agreement may underlie lack of cover of longer term health effects. Scope may exist to promote improved infant feeding practices by increasing the quantity and specificity of messages about health effects. Further research is required to evaluate the impact of alternative means of providing information on infant feeding practices.
Introduction
Parents' decisions about whether to breastfeed or use formula milks for their infants, and at what age to introduce complementary foods, are important public health issues. Breastfeeding is widely promoted by national and international agencies and health care professionals because of its beneficial health effects. Following an extensive review of available evidence, the World Health Organisation issued a global recommendation that babies should be exclusively breastfed for six months (World Health Organisation, 2001) . Formula milks are associated with a range of short term health problems for babies, especially gastric and respiratory tract infections, and the health consequences of not breastfeeding extend to childhood, adolescence and beyond (American Academy of Pediatrics, 2005; World Health Organisation Europe, 2007) . The concept of "programming" suggests that the nutritional environment in the early months of life may "set" a child's metabolism and influence lifelong health (Delisle, 2002; Horta et al., 2007) , and links poor nutrition in the prenatal and early post-natal period to considerable disease burden, including obesity (von Kries et al., 1999) , allergies (Chandra, 2002) , diabetes (Virtanen and Knip, 2003) and cardiovascular conditions (Singhal et al., 2003) .
Several recent studies have found low rates of breastfeeding and poor weaning practices in Europe, and public health nutrition policy for infants and young children is focussed on increasing breastfeeding initiation rates and duration (Nichol et al., 2002; World Health Organisation Europe, 2003; European Commission, 2004; Cattaneo et al., 2005; World Health Organisation, 2007a) . In this context, the information environment facing consumers is important. The target audience is the parents and other caregivers who make decisions about nutrition on behalf of their babies and young children. Agencies need to ensure that messages about the health advantages of breastfeeding are communicated in a way that will have a positive effect on the behaviours of these decision makers. Caregivers' choices may be influenced by a variety of factors, including convenience and cost (Murphy et al., 1998; Shaw et al., 2003; Stewart-Knox et al., 2003) , and the health implications for infants may not be paramount.
One method of informing consumers is to issue policy documents containing practice recommendations for health care professionals, and other agents, who deliver services to the relevant client groups. These guidelines should evolve from a robust synthesis of available evidence and consensus among stakeholders, including practitioners and service use representatives (Commission for European Communities, 2001; Renfrew et al., 2008) . Advice from health care professionals has been shown to have a significant influence on individuals' health-related behaviours (Di Giraldamo et al., 2003; Lee and Garvin, 2003) , and verbal communication may be reinforced by a variety of electronic, print and visual media that target consumers directly. To ensure that messages about health risks and benefits are communicated persuasively, conceptual approaches from psychology emphasise a need to focus on cognitive processes that mediate behaviour change (Ogden, 2007) . Protection motivation theory (Rogers, 1983) , for example, suggests that the likelihood of individuals adopting health protecting behaviours, such as breastfeeding, depends on their perceptions of the severity of the threat (adverse health effects for the infant of not breastfeeding), probability of the threat occurring (or their vulnerability to it), efficacy of the recommended protective behaviour (exclusive breastfeeding for six months), and self efficacy (confidence) that they can perform the preventive behaviour.
This paper reports findings from a study that explored the representation of health implications of infant feeding choices in the first year of life (milk feeding and introduction of complementary foods) in widely distributed consumer information in five European countries (England, Finland, Germany, Hungary and Spain) . It sought to establish whether the content of leaflets and magazine articles on infant feeding covered health effects for the infant, and if so, the range and specificity of outcomes mentioned. It aimed to identify the extent and way in which the "threat" arising from poor infant nutrition practices was communicated to caregivers through these media.
Written materials (leaflets and small booklets) were chosen for study as they are a commonly used means of promoting infant feeding messages to parents. They are inexpensive to produce, easy to distribute (by health professionals, in retail establishments and other public places), and provide convenient reference sources. They have been shown effective at improving knowledge in other health areas (Castle et al., 1999; O'Cathian et al., 2002) , and in counteracting misinformation that parents may acquire from other sources such as relatives, friends, or non-validated websites (Caroline Walker Trust, 2007) . Similarly articles in parenting magazines have the potential to reach target groups, particularly since readership exceeds published circulation figures through placement of magazines in locations such as doctors' waiting rooms.
The study reported here was part of a larger project, a parallel component of which investigated the lifelong health outcomes associated with breastfeeding in policy documents (in the same five countries). This analysis found no consistency within or between countries in the way in which health risks or benefits were cited as factors in recommendations for breast rather than for formula feeding (Martin-Bautista et al., 2010) . The observed variability may be attributable to uncertainty in the underlying science. Differences exist, for example, in the extent to which the protective effect of breastfeeding is endorsed with respect to allergy (World Health Organisation, 2001; Agency of Healthcare Research and Quality, 2007; Kramer et al., 2007) and long term conditions (Chandra, 2002 ; American Academy of Pediatrics, 2005; Agency of Healthcare Research and Quality, 2007) . In addition, reservations have been expressed about whether the World Health Organisation (2001) global recommendation of exclusive breast feeding for six months is optimal for all babies (Fewtrell et al., 2007; ESPGHAN, 2008; Cattaneo et al., 2011) . Inconclusive or insufficient scientific evidence such as this may also be expected to impact on the content of consumer information, where the additional problem of communicating technical issues in an accurate and understandable way to a lay audience has to also be addressed.
Methods
The countries in the study were selected to represent geographical spread within Europe and varied socio-economic structures and health economies. Standard operating procedures were agreed amongst partners through regular face-to-face meetings and email contact to ensure each element of the work was conducted in the same way in each country.
A search for leaflets (defined to include small booklets and information sheets) was conducted simultaneously in each country between July and October 2005 through an open internet search and by targeting the websites of relevant organisations (national and regional government agencies, professional associations, interest groups, retail and manufacturing industries) using the key words: nutrition, diet, breastfeeding, bottle feeding, formula feeding, weaning, complementary feeding, infant feeding and baby (in local languages). Leaflets were collected if they referred to the feeding or nutrition of healthy infants aged 0-12 months and were dated 2000 or later. This cut-off date was selected to ensure recent editions were incorporated, and to keep the volume of data manageable. Materials targeting pregnancy, older children or health professionals or focussing on legal or practical aspects were excluded. Titles, bibliographic information and a brief description of the leaflets (subject area: milk feeding, complementary feeding, both; authorship: national / regional government, professional association, special interest group, industry; price; number of pages in A4 equivalent; use of illustrations: yes / no) were stored in English.
Each selected leaflet was independently screened by two people in each country and statements that related breastfeeding, formula feeding or a complementary feeding behaviour to a health outcome for the baby were agreed and extracted. Where a health outcome was repeated in consecutive sentences, only the first occurrence was included for analysis. Statements on non-nutritive substances (e.g. alcohol) and toxicological substances (e.g. mercury), nutrient absorption and supplementation (e.g. vitamins, folic acid), and the effects of special diets (e.g. vegan) or malnutrition were excluded. If in doubt about the eligibility of a statement, researchers were instructed to include it, and that it would be removed, if necessary, at a later stage. Statements were entered verbatim into an SPSS version 15 database to facilitate manipulation of the data. Where necessary, an English translation was provided which was checked by researchers in England and referred back to individual countries for clarification if issues of comprehension arose.
The most popular monthly parenting magazine for each country (defined on the basis of annual average circulation figures) was identified. All 12 issues from January to December 2005 were screened by two independent researchers in each country for articles (including notes or comments) on the feeding or nutrition of healthy infants aged 0-12 months. Articles on nutrition in pregnancy or for toddlers, and advertisements or promotional text were excluded. Statements that related a feeding behaviour to a health outcome for the baby were identified in each article and processed in the same way as the statements from leaflets.
Coding of statements was undertaken separately for milk feeding and complementary feeding, since the issues and health implications for infants are different. In each case it was driven by the data in the statements, as originally presented. An initial list of 47 health outcomes associated with milk feeding behaviours was compiled from reading of the documents in all five countries. A refined list of 22 health benefits associated with breast rather than formula feeding (in four main categories: health in general; infections; allergy; long term conditions) was produced by researchers in England. This was based on the number of statements in each category, and to ensure consistency with classifications used in national and international documents (Weiner, 2001 ; American Academy of Pediatrics, 2005; World Health Organisation, 2007b) . Coding of health outcomes in statements referring to complementary feeding followed a similar procedure and resulted in the establishment of 23 health effects (in five major categories: food allergy; food poisoning; links to long term health conditions; other health reasons; establishing good eating habits). No distinction was drawn between an outcome that was expressed as a positive statement about breastfeeding (e.g. breastfeeding reduces the risk of gastrointestinal infections) or as a negative statement about formula feeding (e.g. the risk of gastrointestinal infections is higher for babies that are formula fed): both were coded as a statement relating to gastrointestinal infection. Statements referring to milk feeding were additionally coded by type of feeding behaviour (exclusive breastfeeding for unspecified duration, < 4 months, 4-6 months, ≥ 6 months; breastfeeding in general of unspecified duration; formula feeding). Coding of health outcome statements to these reduced lists of categories was undertaken in individual countries.
Two independent researchers in England (HG, JM) reviewed the statement selection and coding across all five countries. This validation stage was important to ensure consistency between countries. About a quarter of statements included by researchers in individual countries were dropped at this point: those in leaflets about milk and complementary feeding were reduced from 504 to 395 (21.6%) and 182 to 117 (35.7%) respectively; those in magazines were similarly reduced from 172 to 121 (29.7%, milk feeding) and 115 to 76 (33.9%, complementary feeding). Typically statements were removed because they related to nutrition in childhood and adolescence (rather than in the first year of life), referred to the effect of supplements (e.g. iron or iodine) or special sorts of milk (e.g. soya and probiotic), or to a health benefit for the mother (rather than the infant). Changes to codings allocated to individual statements in individual countries also took place at this stage. All coding amendments were agreed through discussion between the assessors, resulting in an overall revision rate of 12.1% (44/395, 11.1% of statements about milk feeding in leaflets; 15/121, 12.4% milk feeding magazines; 17/117, 14.5% complementary feeding leaflets; 10/76, 13.2% complementary feeding magazines). At the end of this process, an internally consistent master database had been established as a basis for analysis. Following principles of documentary analysis, findings are reported in terms of statements per leaflet and how many times issues are mentioned (May, 1993) .
Results

Availability of written information: Leaflets and magazines
The search for leaflets revealed 127 separate publications. The majority (n = 58, 45.7%; range 12% Finland to 61% Spain) covered just milk feeding, fewer than one fifth (n = 22, 17.3%) covered just complementary feeding, and the rest covered both feeding behaviours. Relatively few of the leaflets were identified in Finland (n = 8) and Germany (13), compared to Spain (33), England (35) and Hungary (38). Most publications were free of charge (or very inexpensive), relatively short and contained pictures or illustrations (Table 1) . At least half of the leaflets in Finland and Hungary were produced by special interest groups (e.g. breastfeeding support groups), and in Germany were produced by manufacturers or retailers of formula milk or infant foods. Government sources were involved most often in England and Spain. A total of 512 health outcome statements were identified from these leaflets, an average of 0.38 statements per published page (range 0.13 Finland to 0.85 England). The magazines ranged in price from 1 Euro (Finland) to 3 Euros (England) per issue, and had average annual circulations of between 13 (England) and 148 (Spain) issues per 10,000 inhabitants. Issues were typically around 100 pages, except in England (average 180).
Statements about health outcomes in leaflets and magazine articles that covered milk feeding
A total of 395 statements about the implications for the baby of the choice between breast and formula feeding were extracted from 105 leaflets across the five countries (mean 3.8 per leaflet, range 2.25 Finland to 4.3 England) ( Table 2 ). Over one fifth of leaflets (n = 24, 22.9%, and 12 of 35 (34.3%) in Hungary) contained no statements. About one third of the statements referred to a range of general health benefits from breastfeeding (for example, that it resulted in "better health"), and a further third cited the protection afforded by breastfeeding against infections. The remaining statements were approximately equally divided between long term benefits (including prevention of obesity, diabetes and cardiovascular disease, and enhancement of immune function) and allergy protection.
The analysis of the content of the magazines revealed 56 articles on milk feeding (from a total of 60 issues across the five countries, 0.93 articles per issue), of which 44 (78.6%) mentioned health implications for the baby of the choice between breast and formula feeding in a total of 121 statements. The English magazine contained 86 of the statements (71% of the total). Few articles on infant feeding were found in the magazines in Finland and Hungary (n = 3 and 4 respectively), and the articles themselves contained little on health implications (n = 3 and 5 statements respectively). Across all countries, protection against infection was the most frequently cited advantage of breastfeeding (33% of all statements). Variability between countries was observed in the extent to which statements emphasised different health outcomes. The predominant outcomes represented in leaflets on milk feeding related to infections in England and Spain, long term conditions in Hungary, and general benefits of breastfeeding in Germany and Finland. Statements from magazine articles on milk feeding in England also emphasised infection risks, but the small numbers of statements in the magazines of other countries make it difficult to identify particular patterns. A relatively low proportion of statements explicitly reflected the World Health Organisation (2001) 
Statements about health outcomes in leaflets and magazine articles that covered complementary feeding
A total of 117 statements on the health implications for the baby of complementary feeding behaviours were extracted from 69 leaflets across the five countries (Table 3) . Overall, only 25 (36.2%) of the leaflets contained health outcome statements, none in Finland or Hungary (vs. n = 10 (100%) in Germany). Advice on complementary feeding focussed mostly on foods to avoid, particularly to protect against allergies (n = 48, 41% of statements), or for other health reasons, such as to prevent dental caries through avoidance of sugary foods or beverages (n = 17, 14.5%). Long term conditions featured in 21 (18%) of the statements.
The 60 magazines (12 issues in each of five countries) contained 26 articles on complementary feeding (0.43 per issue), of which 25 (96.1%) contained a total of 76 health statements (none in Finland and Spain). Over half of the statements on complementary feeding were from the English magazine and one third from Germany. As with leaflets, allergy was the main health outcome mentioned (n = 35, 46.1% of statements), followed by long term conditions (n = 16, 21%), of which obesity was the most frequently cited.
Discussion
The study confirms that a range of infant feeding leaflets (covering both the milk feeding and the introduction of complementary foods) are available in the five countries included in this analysis. The documents are produced by a variety of agencies, and are mostly distributed freely, or are inexpensively priced. Analysis of the content of these materials showed that the health implications of infant feeding decisions are not widely discussed. On average, for every 2.6 published pages, there is one health outcome statement. However, this varies between countries from almost one statement per page in English leaflets to one statement every eight pages in Finland. Nearly one quarter of leaflets related to milk feeding, and two thirds of those related to complementary feeding, did not include any statements about the health effects for the baby of food choices.
Coverage of infant feeding in articles or notes in the main monthly parenting magazine in each country was also variable. The magazines in England, Germany and Spain publish at least one article on infant feeding per monthly issue (2 per issue in England), but only three or four articles were identified during the whole 12 month data collection period in each of Finland and Hungary. Articles in magazines were more likely than leaflets to include a health outcome statement relating to complementary feeding (96.1% vs. 36.2%). Advice on complementary feeding in both leaflets and magazine articles tended to be specific, citing particular foods to avoid (peanuts, tea, honey, etc.) to prevent food allergy or other health problems. The content of statements relating to milk feeding was frequently vague, citing generic health benefits (for example, "breastfeeding is best") and short term implications such as protection against infections. Possible long term health effects of feeding choices accounted for around a fifth of both the milk and complementary feeding health outcome statements.
Recent analyses of the cover of other important public health issues in the print media have also reported deficiencies in information on preventive behaviours (Slater et al., 2008; Gollust and Lantz, 2009; Mathews et al., 2009) , and variability in the content of messages (Friedman et al., 2010) . The main focus of most of the leaflets and magazine articles identified in this study was on the practicalities of breastfeeding and of introducing new foods and beverages, rather than the consequences for lifelong health. Whilst understanding technical aspects of the feeding process has been shown to be important to encourage low income mothers to breastfeed (Hoddinott and Pill, 2000) , further explanation of the health implications of decisions may also be warranted to help influence behaviours.
Protection motivation and other theories based in cognitive psychology suggest that communication of risks or benefits associated with different actions may help persuade individuals to adopt health promoting behaviours, particularly if a threat is perceived to be serious and they think they are susceptible. Providing information through media sources can improve knowledge and alter attitudes and health behaviours (Brown et al., 2001; Gollust and Lantz, 2009; Slater et al., 2009; Moriarty et al., 2010) . The possible adverse effects of poor infant nutrition practices deserve to be fully and consistently explained to caregivers. However, risk perception is a complex psychological construct and behaviour modification is influenced by a variety of factors (including peer pressure, partner support and family circumstances), and the extent to which caregivers respond to education about infant nutrition is an empirical question. Longitudinal studies have found no relationship between the number of magazine articles on breastfeeding and breastfeeding rates (Potter et al., 2000; Foss et al., 2006) , but carefully designed and delivered messages could affect views (Brown and Peuchaud, 2008) , and such considerations should be investigated.
The greater attention in written materials to short term health effects of infant feeding decisions (e.g. infections or food allergy) rather than longer term consequences (the development of chronic conditions such as obesity, diabetes, cardiovascular disease and cancer later in life) would be consistent with protection motivation theory that purports that more immediate threats are more likely to be more effective at generating health protecting behaviours than threats that are remote. However, lack of cover of long term health effects, and absence of any mention of programming theories in any identified leaflet or magazine article, may be a reflection of greater uncertainty in the underlying science, and lack of consensus about mechanisms and impact. A parallel analysis of the content of policy documents on infant feeding in the same countries also noted that most attention focuses on short term rather than long term health implications (Martin-Bautista et al., 2010) . Establishing an association between cause and effect is more difficult for longer term outcomes, and uncertainty surrounds research findings. Where the scientific evidence is insufficient or inconclusive, policies and associated information for consumers may be cautionary (European Union, 2000) . On the one hand, there is a responsibility to inform of potential risks, but on the other, it is not known how the presentation of uncertainties and complexities in the scientific evidence affects the attitudes and behaviours of lay audiences. Some sections of the public may find information more trustworthy when uncertainties are reported (Jensen, 2008) , but others may become confused and indecisive. More research is needed to explore how people process, interpret and respond to different types of uncertainty, and how personal characteristics and the means of communicating risks affect comprehension and behaviour change (Politi et al., 2007) .
Whilst the overall picture across countries is that the health outcomes of infant feeding choices are not given high profile in leaflets and magazines, differences between countries are apparent. Generally there is a higher intensity of statements per document, and a wider range of health outcomes covered in the materials from England and Germany. The reasons underlying this are not known. In both countries, leaflets were issued by a range of types of organisations, although in England, in line with the centralised provision of health care (through the National Health Service) more came from government agencies, whereas in Germany, where health insurance is largely through occupation-based sickness funds, industry was the predominant publisher.
International comparisons of breastfeeding rates are restricted by limited availability of data and methodological differences (Cattaneo, 2009) . Information is typically collated from a range of national sources, and indicates large variability amongst the study countries in the proportions of children (around 2005) exclusively breastfed at three and six months: Hungary 95%, 42%; Finland 50%, negligible; Spain 41%, 19%; United Kingdom (UK) 10%, negligible (OECD, 2009 ). An independent study (around the same time) in one region of Germany reports 42% exclusive breastfeeding at four months and 21% at six months (Kohlhuber et al., 2008) . Many complicated cultural and personal factors underpin this international variation. Local policies related to maternity leave do not provide a complete explanation, as evidenced by the difference in breastfeeding rates in Hungary and the UK, both of which have relatively generous leave allowances (OECD, 2009) . Written materials provide an opportunity to target country-specific barriers, and particular socio-economic segments of the population where attitudes are more resistant. It is not known whether simple messages, or more detailed and scientific explanations, are more effective at disseminating information and encouraging healthy behaviours, and this may vary both within and between countries. More research is required on this issue so that the content and presentation of documents can be customised accordingly.
The search for leaflets and extraction of health outcomes statements were conducted rigorously, In accordance with methodologies agreed in advance by partners in each country. Researchers met regularly to agree procedures and resolve any issues. The coding of statements was verified across countries by independent assessors. However, the study is limited in several ways. Although the five countries in the study were selected to provide geographical spread across Europe, they may not be representative of all social, political and health care systems. It is possible that leaflets could have been missed by the searches. The analysis of health effects is based on counts of statements. Frequencies have been used in other similar studies (Meister, 2004; Jones et al., 2008) , but are not necessarily a good indication of overall significance. The materials were collected in 2005, and although most are still in circulation, referencing of health effects could have altered in later editions. Scientific knowledge could have advanced, and the importance of health as a factor influencing choices could have changed. However, the shift in the evidence base in this area is slow, and no new policies have been published. Future research is required to explore evolution in the representation of infant feeding messages in written materials for consumers.
In a survey of a sample of new mothers in the study countries, diet as a baby was perceived to be a less important influence on lifelong health than many lifestyle, behavioural and environmental factors, and genetics (Gage et al., 2011) . Hence, scope may exist for public health policy makers to raise the profile of health as an influence on decisions that caregivers make about feeding their infant. Written materials are a potentially useful means of achieving this. Amongst the same sample of mothers, leaflets and magazines were ranked fourth and fifth in terms of importance as influences on their infant feeding decisions, behind their partner, antenatal midwife, staff in maternity units and books, and ahead of other relatives, friends, electronic media and television.
There is a need for further research to evaluate the impact on infant feeding practices of alternative means of providing information to parents in different socio-economic groups and cultural settings, including the effect of health professional endorsements, family and friends, and the growing importance of the internet and social networking sites. It is also important to explore how the importance of health factors can be enhanced in caregivers' decision making about infant feeding. Whilst variability is apparent, in general, the health effects of alternative feeding behaviours are not comprehensively or consistently portrayed in leaflets and magazine articles in the countries in this study, and scope may exist to promote improved infant feeding practices by increasing the quantity and specificity of messages about health effects in consumer information. Moreover, progress in this regard awaits definitive research conclusions and policy endorsements to remove existing uncertainties about the influence of infant feeding decisions on lifelong health.
